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YOUR INVENTION PARTNER 

^ a| § 



n a ai a s xis^a^ p^¥Al^p^olA^ (saej 

^ iii iiS D[U0\3k^ Q.mSm,M ?[UD\2k^? ay)\Bi& 2^X\ 
CH £1 ei 9 H if^^ 21 1 9 ■ 

9g{iJ.^aeA^^^i) 
a 9 x^ ^ 9 oi£2 D^3)^!3l2.| 

^ glS 254HD063 :7|U:J^£^S! Sle>^7J^AI 13-5-3 

^ g » 4d 9 c^3J^a|w 

^ ± iiS 236-0058 ;3^Lp^2^^ STiofOfAl 
7\{,[X\2i^}x.2.BO0\B\D\M 11-6-1402 

m 9 ^ g saioii simoijji 

^ iii SIS 237-0076 D\U:>[Sim a.Il±7)iM *U3aA| 7-12-2 MI-303 
S a a S 10-2005-7013385 

s 21 s n bii4'€ z\m oi@ uH&ie.i3 ^t.^ xhs 

ii£i;aoi2ie Mgstfe hhei£i 

01 sawi Pl€^ ^A^s]l^ o^^Ha as :H^oi^:3h sicH ^sja aisa^ai ^mm aisKw 
oia sxisjsu sjaoi 2i:HU aaoi aae a^oiife ^j:?! sia^it^si^ 

^Ai?i m^ua.(^5i ;9ia:?iiioii cHSfoi dnsi 19 B^s. ^Jtis »^ aisw. oi 

6J€iOII CllSfrOI PIL^QS^^SXI^ SUi Sf^Ua.) 

[ ^A^23^ ) 

[ 01^ 1 

1. 01 fisia BMgr. ai4a. aiet^ oii ::>uhs AHfg zi assiwi 

^aouH yss o^^H^ ^^isgoii zjixhs ^soiss q-sia zii 29 5x1111^x112^21 ffsoii 

:7L 01 mm2\ ^^m^ ana a mm ^ ais li^!^ it^sf^ 6^5f#3^ i.mm s 
s! ^011 sjusfe aig inhgs sifmfe gf^ xhsoii ai.^ >!oiu. ais umm 
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01 a sxia maej^ g7li=5^ss ^2000-0016626^(2000.03.25.; ejs^ai) 
21. ^le^^§^L|^ 301 ais oi@ aaxiiss sifShs s^^xHsa aiiima. 

asioii am 2101U. 2.1s u^g i^^mfe a^m2\ ^^2^s aa ^^oii ^xHs^fe 
E\m skmmm sifsi— xhs^ :>isoi^i.?k(hiah bi^2^ as, 

a^iast axi£^ ^umiAQ. 



2. 01 ni2s^. Hi3g^. Hi5»- Hl7g^ uixj nMog^ oii :)iiHa a 

saaoii 01 ^§01 ^mfe ?isMo^oiiAi s^sj 5fa ipt otaioii xis^th ^o\\ 
sjsfo^ goisMi ^SE^ 4- aife 3ioi°s ^sia «i29sni2i^sj ffsoii °iB\o\ qsie 

01 gasi aig» ^ Biaa s juiikhi sioiAH iiie mmm ^tn® ^wi ^ 

Sj 2j2i:3^ 8^0^ :?^2| =£^^01 ei§£lXI S^HHS. 01 ^SOI 

sotoiiAH x\i4m :>\B x^:J^ ^iti sueEsis^Ei momow bse^ 4^ si^ ?i 

u. 01 sasi s=?a9i aisa s xinifoii ^o\m ^.\m mtimm mm^:n. sisu. aie 
xHSsj xisKMi ^^8^«. 01 asoi ^shfe DiasofoiiM '§fe^2i :?^a ^ 

st.^s^fe xHss Hsrmfe bi4»s asHS aie oi@ uHaaife ^:?! z'hsoi^i. 
u.oiiAH mst ^n, •s?4^:'H2J ais ois HH£^e.l:'^ e^a ^xia^ uheibi 
te'^xi-agai ?i^oies. 01 asoi ^sfb Pi^sotoim x\Mm :)^a xf;'F 

s»ls^^ 2.IS sn^gs si.^sjfe inse sifm^ hi^^s asug aig oie bH 
aais ii^fe bH&iaie s&mii m^nm a.ig oi@ uHaapj si ^xiafe 
Sim 5^ uHaaioii 5^t^ 5tiom. £ig ai u^g t-'-^m^ <i^2^g2^ aa-s as 
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IS ^1 

§^1 CHttaj^ SPHQSlSfi ^2000-0016626^(2000.03.25.: 2JS^S1) 



2007.04.27 



at a 




« eim » 



?ts^»llA^fe ^3^a?;^l475J;^l2§^2l f?goii 2<5K>< ^siasiAiOii aas s^a sa-uah se^? secHi :i| 
•• a^Pi^oi^sxi * ai s}8<><gaaoii citgt a?Ai2j ass ^pi ssjaci ci aa? 

JS Ci°i. 200ia 7a 1^ soil XflSS 3^0llt ^ §SI S (2001 .2,3 . ^9 7JI641iaS 

S£i:»l 2) fl|47£WI2§fa 21^01 OSIgSAiWI ^J^S ^A^IAl Efe £051 SII 

§ easjw o^us^fe a^i etoii/M s/hiai ses sea anst 4* si©uQ. 

- SH\M S§3f5| ?imoi SA||AH§ SSAiM SXfSA<S fllSS 3^ 0H21 3,0003, 

AiQos wigw 3^ QH2i 13,000921 sssM fe^ips^o^o^ mua. 

- ssste s^-Bisg ^o(gfo» ols a^ijass "^sis^si s-^^f^ai" gxi niimAi^^joii im 
S(o(. §i4'ea§ ¥oig>s we) yjjjjci y^sfwof &ua, ctai, y^?soi s^a(S2^^a 

4. 2i©ua. aa.^, ssahs fligs}& a^oii& agiso« ^gms ssstw n 

!S A^i^' SE^ IxfOII CHSf&lb ^Sinai! g^ya0 1544-8080) S ^2|51AP| aFSKJI. 5ia S21AHr0| 

S042-4ai-8150{&&^Af» ^2JSUi:?l aHfLIC^. 
ig ^ 302-701 CHSgS^AI A1? ^Atg 139(g^^§ 920) S^OiaaAf ^S<g 
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211- ell-c.l^^S^m(lithium cobaltic dioxide)^ ^^7]-^^ el# o]^ ^7l4s|- 

^^Hl 9Xo\^^ «?}=^(cathode)^^ >^l-8-S|fe ^l^^"?! "^f^^M 

^xii- A>^*>fe ^.jv ^«vsife ^«J1^^ <a^^^ ^>ol-i-°l1 tfl«fl>M ^i-:-!^^ ^^3-1- ^ 

50wn) ^ ^-S- a^^(2.0in7g ol*V)^ 5^^ JL^^S)- ^^^<»1 

eH-tV^ ^^^s]^ ^<^1^^ vfl^l ^^1^ ol"^ «a^^;^flS.s) -ae?^ B y}<^ ^^(reversible capacity) ^ 

^4: wl7>^ -8-^. "i^J ^elJi al-g-'-fl a^^^cf. <a«V^^s. ji^sl^ ><1l7H ^^S- 7]-^iHl 

AflS.-g: ell-ol^ cHjlS). :«fl2i«>^ 4*3=^ ifl^ S<*1 J.B.Goodenough<Hl 

nj^^s] ;«fl4, 302,5 182. <^1-fe €-t]:S^:e(cobalt carbonates)2|-^l ^^^^(pelletized) ^^1"^ ^7l^<Hl 

*1 ^S^-Al-7lfe €i|-7l ^«fl SE-fe n o]>^ HV^^ o;[c1-. ^ij-^A^ >^57lfe e^l-AVsj-^^el^dithiate 

d) ojAi-^s'tE-fe T. Ohzuku s]^ ^A^^ a7> 0.282nin'ilJI 2^^}-^-^^ c7> 1.408iim'?l -^""M 

711 (hexagonal) ^''^''l ^"^O. Electrochem. Soc. 141, 2972, 1994). Dfljfl^^fe ^ 

'^l^ 1-^. R- J- GummowSl Solid State Ionics, 53-56, 681(1992)oll 71] a]^ ^A^]^,2 5*^ 
^7]^ 400 1: Si ^£<HlAi el-i-2f ^AVs^.Esl aV^o.^ eH-^K+^S^efe a7V 0.28297nin(c/a 

= 4.90)'?1 <awj-(cubic) 71-^c)-. 

A. Lecerf -^ofl ^l^l^ ^l^^ei ^l4,980,080^<Hlfe Li y Ni 2-y O 2 ^^1 LiNi ^.^ Co ^ O 2 °1 ^^^IJ-'^'^I 7llAl 

9X^}. ^^S|-el#(hydrated lithium hydroxide)3f ^^M^gjz)- aJ-^^^e ^^l-'8r 600 -800 "C^ ^ 

S.'S^^ *7lf'<Hi><,-l 7V<i€cl-. °1 ^, 31^1^EflH}.«.^ ^M7l ^afl 7fl7><i^ 71171- ^^^cf. 
1992^1 ll€ 4-^ -B-^^*! 'Hi 5116325l<Hm "^^^S. A>^5lfe og^V ^-^^1 za-g-^lofl ^;«fl«j|-fe 

^l3:*)-7l ^tb Bl-i-<+^3^E (LiCoO) ^^^^#«1 7llAl5jol ojd- 

J.R. Dahn -i-oll *1<^« ^^l^^*! >Hl 5.264,20 l^<Hlfe ^^^] ^rWelf-^ -ttsl-q^ £fe ^^S^^^sl nj-o.^ s_ 
^^JL, ^71 l-oll Cfl^ -t!:^^ -^-^-a-^^l* 71-^1 JL, olA>5l-^i7> 7ll'3-i)o1 Slfe cfl?) 

f">llAi 600^01^^1 7l-<i^il-^ El^olAV^q^ol ^la^Hj-'gol 7llAlSlol 5icl-. 

ci-2^01, LiNi Co X O 2 ^ LiNi 1-^ Al X O 2 ^ :il-8-^l7> ^^71-^*!: ell-^xHl a>.8-£|^ ^-^ ^IaI*!-:!! 5Jc|. 

j. Electrochem. Soc. 142, 4033(1995)oll Ai T. Ohzuku LiNi 3/4 Al 1/4 O 2 7> <irt^^7|*l-t>ilAi ySOt:^! ^ 
20'«-l ^■i-'Jl: ^-tt^l^dithium nitrate), It^+M ^(nickel carbonate), T=^'t!:^^-f-'^1-H-(aIuminium hydroxide)-§- 
»J:^A]y^ y^]^^ ^ oXi^jL ^^J-Ucf. ^J-^^s^ Jl^lA^Efl a}..g.>3J^$^ ^^^.^Sfe 3l#<»1'a:^M^iLcf tH 

LiNi Co „ O 2 ^^l-"^ SZ'H'H «?]:^^* ^^^15^17] ^«()Ai ^^Sl S^e ^-^^^ Aj'g-^l 

^5<fl 'l^^7V^^ sll-^^Hl ell-^lol^^AV^l-^ •a^^-y ^ 71-xl ^;H1 # ^. <iy^^^ 

afe ^-8- i!ia-#(fade rate)^ M-El-'i ^ ^ 150mAh/g ^l^^l 7l-«-8-^6llAi A>o]^^(cycling)^l ^7l 

5^1 ^^fl7> M-El-Vicl.. 

el-i- <a=^^llS.fe 3.0 voltsol^Sl ig$lJ-^^<g-«Hl ^ 200mAh/gS) 7>^-8-^oilAi nfl 'Jl^^^J* ^^W. 

ZtSl2.S. M Bll-ol-ar^^l ^1^^^ ^12:^^^ <?>^^ ^^.^S ^-S" 7>«-g-^^ ol^7l ^«fl AliL^acf. ^^1^ 
7^1^^ ^;^lol ^^Al:7V .^oj. vflo^ e]:g- ;5lol a>^^^«.e1 aV^^I «J-#ofl ^fl -B-^Slfe ^;cllu|- 

s-^o] J13lallo>o}: t!:^)-. ^i^l7> 4-8-* «fl ^-£^1 ^^Hl i^ef «flS^ *-S-°l ^ Sl^^. 

oflA-1 A>oi§^(cycling)^l 7l^^oi sl-f-Aj-^^^elJa <3=^:^llS.-i- ;H1W^ ^<=>m. 

^ ^t^^l a cl-^ ^^^■Br ?i7l2l-5|-al A^^-i- 7l-;^l'a^1 «fl -^t^^sl-Tfl #;»ll*]-fe Afls^ 

^ ^tgofl 45.3. <a;^l->^s1 ^^^Ijsofl 9X^^^, zl-z]- ^2i^ oj;,].- ^^-xioi^^A>5j-l-, o^^^ei ^^-^^^ 
^ol^^^+^l- Sol(core)S. ^^i^^. «V^2)*>7flfe, ^7l -^^el ^^-^i^l^^ £fe <^^^J-el ^^-^^^ 

^ol -^^^^1-^ ^El^el|o1>a(intercalation) %t^o.^A-l 7l^s>fe ell-^+^^lel^ ^i-^l^^ £^ 
^ol^^-yr^l-^lcl-. ^7l solfe 5^1-^011 t ^^el ^^i, -^-71 ^S^lfe ^i^V^SA^oi 01 

^71 3.0]^ <?l:^^S}-Al-7lfe 71^-i- SH, ^71 ^^7JlS.oll i^^Sl ^7l^*|-^A^^# a>^3l*>7ll^, 

>a-7l ^£^1^ ell- ol^ ^£^lolJl >a-7l ^^xflS^ <a:^:,fl^olc).. 

>S-7l ^i^Hll- ^^^sV-fe <a:^el ^^-^ol <+2l-l-8: sl-^l-S. ^^jsli^i, ^^7] xlol ^71-i-s ^> 

fil me. IVB, VB, VIB vnB nejjL Vffl ^^Hl «ll^s1^ ^^O-^-^El Ai^^gui-. a>^a]sl-7llfe "ar^el^^-^ol^^A). 
^1-^ el-i-AV^*1el^ €ol^^<i^l-<^lcl-. «>^^^^ ^"^1 ^^1:^ 3.^^, M^, "J"^, 31-, "l-M-#, ^e)-^ 
^ afe <»)*^ -&^#-i-'*l^. 7>^J- ol-^^^ S^l 2:^^^ ell-AV^ul^ £fe LiNi i.y Co V O 2 (y>0)^ ^>^V^* 
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•a-^el^^ o]^ ^^sj^l sjji, so] ^ofl a^s^e] s^£];Hul-, sol^l 3.^^^ £fe s 

-t 91^. ^isiife B|-^2i3i.7i]^ ^x}^^ws\^ ^ -a^^cf. -a-^ei ^^-oi^ 5^^*11 

^7]-^S. -S-^l fflB, IVB, VB, VIB VHB Vffl ^^^.^-f-el "V^^l^Mlfe ^^^^j 

S^E, M^, -a-^, Hi-, aVm-. EIE)-^, -a-^n]^ SEfe -§-i Sfe ol^.^) ^^^-^.o) i:].. a).^3j^|.^)- :5i3£^)^ 
e^-i-«^l<i^5L^E(LiCoO 2 ). LiCo ^ Ni i-^ O 2 ^ ^.'■fe w(LiAl 

O 2 ) a-fe- e1#^^'='lw^^i-l^(LiAl ^ Ni 1.^ O 2 <de!€4. ^a1o}1<^i oio^a], ^7] 

^Ife elf-^I^^S^E (LiCoO 2 ) LiCo ^ Ni j.^ O 2 ^ ^'"fe e)f-3^EA|-5^ul^^«-Ej ^i^jg,::). 

^^^M S^^^l xSt^l 3.0]^ ^^m^ S^Efi) ySt^cf H.cl-fe ^, 

-ff-^*!-^^- "a-^nl-H-o) ^-^sl-Tiq- £^ <?>^J^7]- Jl4^-^^ <^]^'>\^]7] ^«fl JL^^ 1-^21'^ o] ci ^cj- 71-^ hV 

^ ^"^^1 ojsfe o]^^ ^e^^ 2ll-<^l'8-l:a1 2:^^JE7Vs<HS^El MHife el-i-sl tH^sI 

-n-^|S)fe "it^sMl Sic)-. 2l#<»1 ^-^^ ^l^^^^-M), ^^l^*?! Ai^^^i oV^^o] -^xci 

-& ^-^^ -g^^?]-^^ e]# ^7l^«?- ?i;^Hl'H '^l-S-slfe "a^>^^l «i)=^^S.sl ^^i^hj-.^^ ^l^^cf. 2^z^$] "a^Kpa 
rticle)fe ^El^efloi^oj:^o.sMl 7l^*|-fe elf-iV^^^El^ ^o)^^ so^ii). ^^7] 3.o]s\- ^^s\^ €[^0]^ 

soil- <?l^J^Ai-7lfe ^rf. 
■& 

LiNiO 2 SEfe LiNi Co y O 2 (y>0) £fe <^ll-2l ^^l-lr^ <^1^cH^ 1-^^ ;«fl^*Vfe ^^V, 

^^SL^^, Sfe ^-it-a-^^l^ £fe oll-sl ^^l-lr^-^El Aisj^ ^^1-* ^-8-«!|^ ^ 

717114 xfl^^5Ai-7i7l ^«fl ;g-f -^7>s;fe >.Ai.^e1## ^'^^Vfe ^^1; ^ 

^3l*l-7llfe 300~1000t;2l cl «l.^3]5>7ll^ 600~900t;^ '8r£<HlAi 7>^S1-^ Jd:^^ S-^sV^ ^ 

^7>^^ ^7l^«1- ^^loflA-l Al-g-S)fe "a^l-^^l -^^^^llSS] ^l^^cf. 

^^-S: ^^7]--^^ ^7l^t}- ^^H)A^ A>-8-£l^ <a:^;,fl^fi] ^ Cl.# ^l-^^cV 

ol-gr^iS^lS. ^A^SIH, ^7) ^S^lfe ^Xj- ^£A^# 7M1JL ^7) oj^^l-^ofl J^^Jo^ :5i7l^^^ ^7] ^ «|) 

>8-7| soli o}.^J^Al-7lfe ^4. 

UNiO 2 a^LiNi Co y O 2 (y>0) ^fe «»l«:3l <»l^c>1^ 1-^^ ^^]; 

■§-!-# 3L^*|-fe ^7>^^ ell- ^7l^«}- ^^JoflAi AV^sjfe ^^^^ «g=^;qlS.^ ^l^:*?}-^* ^1 

^ ^"^-a- ^'^im ^AHlsf £114 ^o) ol^^ oJd-. 

1^ Al-ola ;^^(cycle number)ofl cfl^ M] 7|lS| 2ll-A|-^^i Bl ^ ^^l" ^, ^ ^"^^1 «J-'^'^1 t4Bl- s^-g 
7|)S| El#olAl-^ul^ S^Sl^l 5l#ol<+^M^^ -8-^(niAh/g)* ^aSj-t!- 5J<^lt4. ^-f a7l 

'^V^l^-g-^^ 21= 150mAh/goIi4. 

£ 2fe Ai-ois 5^011 cfl^ ^ 711^1 ^^1■A>^^^^1€ ^i<^l^^, ^ ^ ^^--^^l ^^J<H1 i4e1- 3.^^ el^oi^sl-ui^gjzl. 
SL^s]^] e1-§-<^l^V5}-u|^fi1 -8-^ (mAh/g)^ ^oj^. ^-f, ^7lAl-ols^^^ of 200niAh/gol 4. 

£ 3-a- 5»^E1:»1 21#«1<+^M^, el-f-oK+^ul^ii!!- el#olA|-^s^Efil-sl -S^l- zielJi ^ ^"^oji 14 

^ Si^^s]^ e1-§-olAV3^M5gfi1 X'-a 2l^(X-ray diffraction)^* ^^]^ 

£. 4a i^l^l S. 4b-^ 2}- 21- S^sl^l e^-i-ol>+5}-q5t^ e^-i-«l'tV^^5a^ 3500«HS. ^cfl^ ^nl^gAVi^Jol 

<=!-. 

S. 5fe ialEl^ Ai^oji cii^ q^jTl- ^5E.§ ^a^tb ^<*14. 

;•!..). .11 

^71 5E.'a-i- #2:sl.o:}^ -Ji^^Sl-sllil e^#A).^^lEl^ <a=^;tll^sl- zl ^^^^t^, a]^ «> #3} ^ ^ ofl ^ 

Bl-i-iVs^^^Hl^a «?f^7ilsf)1 cflafl ^"^sl;^!^. ^ o]6\] ^jl. <a«]-^As ^^el^^ 
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°^^^^] "S^^^fl^fe cfl^m^ el-f-^^j^^ej^a ^^'iV^l- Sfe "if^-^^^ el-i-tl^^ell«)'5l 
l-"?] e|-i-^^-g-^<+^l-(lithium mixed metal oxide)S. ^-^€4. so^fe So1» '?>^^'^l5')fe Hll-^l^^S^^ 

cfl^HlS. ^fe filial 3.elai/£^ a^^lelsl- ^iels^i sflAj:^ ^ oj^ 

jfejelfe ol^^'a, Sfe ^-S-i: iWfe '^l^fl^ 

'^f'^i^) ^-s-^ ^i^mfe ^-a^ «i-7iq- ^-S: *>€^eii^ «a ^^i 'S-*-!- ^^^i^i^ ^t^. 

^•l--a: ^7)#a^ai me. wb, vb. vib wb zl^jl m ^^^s.^^ -•^y]^)^ ^ 

LiNiO 2 ) LiNi i_y Co y O 2 (y>0)^ ^^}^% 7>^lfe sl-f-q ^oIaVsJ-s^ve o)i,si ^^^-S. ^^^€4. 

08/510,421'Hl 7llA]^ TiJ^ ^4. 
el#ol€:'Ji.£^)fe ^e1-i-<i^*l2lsl^^ nfl '?V^J^^l-7l7l^ tb 71^-i: 1^ ■ ^7l5?-«J-a] o.^ s 

sj-jt1eiH)oi ^^-a ^si-i-s. ^^^€4. ^^-7) £fe ^#1-^ ^7i^a^j-^) mB. ivb, vb, vib wb nel J1 
vm ^s] ^#i-s-^Ei Aiej ^7i<q- ^^1-^ s^^m, H^, ^g-^, 3.^. «w#, eiEf-s-, -a:^ 

o)^, a-fe ^ Sfe 011:4 ^^#1:014. 7}:f o>^3)s:l-7flfe >a-7l ^i^lfe 5^ l-oK+^S^^S(LiCoO 2 ) 

LiCo ^ Ni 0 2 4 ^44^ ell-s^EA>^q^, ell-oiAv^o^3.oi.§-(LiA10 2 ) ^4:ii el-i-W4-H-'tl:* 
q^(LiAi ^ Ni O 2 )^-T-4 <d«1^4. ^ ^"^4 7pJ- tjj-^ai^ -gAi^jicHl sJ<Ha-i, >a-7l el-i-o]A|-^s 
'g-E(LiCo6 2 ) 3£-fe-LiCo Ni j.^ O 2 (x>0. x>y)4 ^4^1- 5l#s^E'a:4i^^<^14. 

^7] ;5i£^M)4 *>4 £fe 3,' 01-^-4 ^-8-^ ^4fe ^-i- -^'^^fl^ tH^oj, ^^y] =l^o^ ^7^]^ ^ 

<y «.^).^^o] Dfl^ ga=^ =^l^_a.El o>o]3.^(micron)^^44^ '^4» 7>^4. =l 4^<Hl7ll 

■g-'^^ •f-^14 -id^^ s44 ^ls.^14 444 21^, AT^4fe ^7|^t|-al ^^^g, °>^^^ hi^^;mioii s]^^ 

^ol4. 

<^ls.4. ^4 s^H^-fi-^o) ^^1 4^^-S-^4 0.3%oi:i7 s44 <a437i7l- 5^= lO/^/m^^^oiia, e^i-ol-g: ^ 

5L^H|4 -^^Ife 4 I0nmol4. ^4 a^4 s^E^o-^o] ^714 -S-<as>^l^, s<H4 'a43.7l7> ^ i.Om'']^. e1# 

^£^14 -^^Ife 4 lninol4. 2l-i-olAV^u|5aj!|. 2l-i-u|^o]Ai.^S^E^ ^^|.>jj.>^^ 0.5nin^S.ol 4 nfl^ofl, 5). 
q-o] ^7.\^^:^7^]^ 4 0,5nin44. S^^Hl^i ^li ^4^4^ #«Hl>^i4 ^4#-n-^4 ^^fe 5.^^^^4 4 
41*4. ^els-^, el-i-o]^ ;5iJ£^14 ^^1^ ^4^3:44 ^ 7il4 # s^fe 4 0.5nin^# gfTil ^ ^ 5i4. ^«I14. 
eH-^-S: ^£*I14 -¥-4^ ^44 -^4^14 "41^1^ ^^1 € ^4j1, ^ejS-S. ^4 ^44 <g4347V 4 50xfln4^, 
eH-oj^^i^jo] ^^1^ 5x/m(5000nin)7l- ^ ^ °14. 

LiNi €0^0 24 1^ <?]:^^^^4 ^7ls|-4^ ^^^^ X S-fe s^.^^-B-^<^l ^l€-^4. ^4 xat^l O.l 
SE.^ niL4 2h7il ^^4^, €7l^«}-^ >a^4 ^^7> 5!44. LiNi 1.^ Co ^ 0 2 4 ^^^4 

^ xat4 0.1 £fe ^ii4 4 4^1 =§711 ^^^44. =l^]b.s.. 44 s^'Hl^sl s^s^-^-^ol LiNi 

Co X O 2 4 xSt^l 0.1 a-fe 3. 4 47fl f'7)-^oi) ojsii f^7>^4^, ci o]-^^^^ a^o) ^ 9X^. 3.0]^ 

c^^]7}^] SL^ 7l#l:ol A)..g.^ ^S. 3.7joH o^«fl Ell-o]^ ^£^17> Hl#44^e1)<^l'& ^^1-<H) 3^€4. 4 

s^^^4 ?!-7>4 ^Ajofl^ sij3^^S-# ^^^471 4«fl ^-§-4^ -id^^ 2l#<S4 s^^E<g oj ^t)-<g:s.ai 
^fl^4fe ^* STOcf. o]s. 5|.^i-^ i-oi) -g-«f|£):ii. ^^^44 4«fl s41-^4 ^^44(4'^ ^ 

0.0)1 ^-s-"^] ^ ^^4S^ 3.o]o\] ^^n7\] ^^fl4^ ^>-g-# 4^1 ^11^4^ €-2-44 

^4). zi4:ei ^4 ^El2l» 3.0] 3^44 4«fl 4 isor^i i^o)lA^ ^2i4^4. ^ ^4 sl^^ <yx>^ 
a^-i: ^^^44 4«fl ^'^]4 750t:4 ^^14^4 4^44. 44 4-g-€r -tb 4i^47Hl 

^^^^ s4» 143^*1-71 ^i[b 4-§-3i4 4ofl4 4sl-2l-i--2.^ el#^ S't4^ -8-44 ^^1 44 

s4s afe ^^4s^Es|. ^o. ^^^^ s^E^^l-si A>.8-i- s^5|-jL, ^Efl4 44'H14 44fe ^^^44 

4«ll 4-S-44. 
^4o« 1 
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3.^^^] ^S: 2ll-<+5}-M^HS l^]^ ^^)^ ^-^^ «J-'a<^l ol-el-^i M€:e1#:^#^l ^;^1-Hl7l- l.O:i 

l:0.11ol SlS.-^ ^^VSl-q^(Ni(OH) g ) 463.5g, ^<i^^l-(KOH)(^ 15%^ 35.1gl: ^^V^V^Hmo 

rtar)4 ^-^^Xpestle)* -^l-g-*}*^ ^2^31 ^-^^ a^^l^-g-"?! 750°C^1 7> 

"1^4. ^y"^^ ^. -a-^i i-^^ ^^1-4 ^fl7i5>7i i-^ ^ii^^^i-ji, ^^o^ia] isorai 

S 4'«>m-^«a: ^iTltbcf. 1-^^ ^?]] ^^o] 7}^S. ^-i-Jl, Microtrac ™ o)|a^ a^j^ ;5i^^^ 10 m^] 
^^}3.7]^ LiNiO 2 ^^-i- ^1:7) ^«|) 400 si](screen)(Tyler Series)^ ^'^l-^^l-^^l^^ 

^^\^ 10m3L7]9] <a^)-7> i 4a<Hl^i Ji<^^lfe ^o] #ig«J) ^cf. 

^ ^Hl 2 

^ ^>5»ll ell-ol-a-Sl-'-l^ ^We^l^V 2S. SA)^)^ 4^0] o)^5>t>^ UNiO 2 :C 

o(NO 3)2 • 6H 2 0:LiNO 3 ^ ^ol?]- 1.0:0.033:0.046°! ^e^e]* ^^^sV^l ^^fl Co(NO 3)2 • 6H 2 O 2.5g 
4 UNO 3 0.825g# 3E.^*>fe ^-g-^fl^Jl- LiNiO 2 (^1^1) 2.5g# ^^^Vc^-. Aj.7| ^E^ejl- ^I7l5|-7l ^ 1 
20°C3] ^^S. ^^1^4. ^I'H'^i, ^7] 1-^^ soil i^i, AV:dil- ^^^ig^i 2Am:^°1: 750°C5.| ^£7)- 

^y^^^. -i^isi ^. -a- 7) i-^^ ^71) -^^"H 7h-f-^ t^i-iL. 400 ^^14^^ ^is. 7i#i:j-. ijz). 2 si-fi) <ax|-3 

7l(£ 4aJiF S. 4bH SicH^i ^ ^H^o] gj^o] ^AV^oj^g o.^ ^^sj^cf. nam, oj^sj £^^^7)- 
oO 2 (a=0.2814, c=1.408)fe X-^d ^#5)^1 S^Sti^f. ci^o|, s^^a^^ 'as(bulk)<Hl AiiLcj- ell-oixv^u) 

3 

S^-^ Bj-i-o)Aj.^u|^(Al^ 3)^ A)^ 2«^)Ai ^T^^ ^^^^ ^l-§-*><^ ^flSSl5Jcl.. LiNiO 2 :Co(NO 3 ) 2 
• 6H 2 O^l a|7> 1.0:0.0033'?1 #£)ell- ;«fl2:3jF7l Co(NO 3 ) 2 • 6H 2 O 0.25g* -^-g-^-floi)- LiNiO 

2 25g-i- -^^^cl.. Al^2<^Ai SL^<^M^] ^^^slSicf. ^-^^^ o^: o.33%(l-Hl)ol 

^c}^^. ^Bl^. -i-^ rtelJl 7Mfe ^7l^ei- ^^11- ^fl^*>«c}. ^Eflo] 2325S<y^^l^rfe ^i^IojAi (space 

r) ^ ^^^^ ^^(stack) -a-^* -§-^*f7) ^^^o] A|-g-^cf. ^^7] a\^^_^a^6\] 1% oj:oj o])^^^^ 

^^t^<a3^^)i4 9% 'a^sj ^2] s ^V-g-^ai ^<^S)-fe el-i-^^ol^^AV^^o^ 90% olol 
^i, ?i2:Sl7) ^011 <a-^Dl^«V(aiuminium foiO^ol] TBj^nf. <?f^al)oliE ^^,go^^ cfl^jS 20mg/an'ol 

JL 1.25crf<>lc|-. :?i«fl^€: T-ViiLilolE (propylene carbonate), ^]^^ ^'mvi) o)e (ethylene car 

bonate). clnfl^ ^ViH-ilol E(cjimethyl carbonate)(25:25:50)«^l 11-^1 li€-l-^iS^El-i-(LiBF 4 )o] ^7>^ ^Jo] 
c)-. Bl-i-^^-a: -i-^^S. Aj-g-slJi, 'i7>:^(Celgard ™ )3500o] ^^^^S. ^^^^r^ 20^]^^'^^ LiNi 

O 2 'Hl^i x=0.5?l Liofl cfl-g-*l-<:»1 ^^5) JL, «j-^^^rfe 20^]ti:^'ii Li j.^ NiO 2 '^l ?lEl^efl°l^JEl x=0.5 

•y Li^ll clI-g-Bl-o^ Si^^t^. 
-^aHI 5 

^ ^Alo}]:^ z^-z^- A]^ 1, 2. 3^1 A>ol^ ^rgofl cfl^ Aj-cfl^o] f^^^^^ ^"^^cf. 4<^]^^ :5J^1^ ^ 

"a^^ ^^r'§S.<Hl 4.15 #H<HlAi ^^SlJL 3.0 ^SoflA-l 37l-x) a)^i-o| ^7) ^^o. o^= 

150mAh/go)cK ^ ^i!f^ S. lo\] SAl5]o1 014. Aj-71 ^o)! o^o^Ai, ^^^^ cflolE] Ajs. 1^1 Afols a^:^^ 

^n^lL, ^-^S] t^]o]B\ ^ o, A]^ 2^1 Afo]^ A^:^^ M-Ej-vflo^, cfo)o>.g.c^o) ^]o]b\ a]^ 3o| Aj-o]^ 

^ ^AloJlfe AlS. 1 ^ 2^1 Aj-olW =^'^<H1 CflSV ^Cfl^o] -g-^-i- ^'^t.Vc}-. ^A|o,l 4o1lA^ ^X^^ ^Xjfe oVo,) A^ 

"d^^l ^i^r^S-^l 4.25 ^EoflAi 3.0 MoflA^ wj-^^c]-. -f- 7^ Aj^-Sl ^7]^^^ 200mAh/g 

^sffe £ 2oil H-Ej-q-ali:}-. ^z^-^S) z^]o]^ a]^ isj Aj-o]^ M-E}-ifljI, cflole) ;g x\ 

S. 2S] A>ol§ M-Ej-Hflcf. 
^^H1 7 

Ala 1 H 2fe ^^■¥-&'a-^<^l sife ^EfloflA-] gootoi^^i yy^^x^. a)^ 2fe ^ 800t:<HlAi o.^ ^^fl 

sIjI. Ala 1^ ^ 780~790t:<HlA-l ^a} o.^ ^^fl^gnl-. «*15}^ aI^ liLtj- Aj^ 2^1 "Jl^^-^l ^cffe 
4jAH] 8 

^ ^aHI^ a]s. 1 ^ 2Jil- LiNiO 2 :LiCoO 2 ^1 *"l7|- 1.00:0.033?! el-f-oKf^M^^ e11-olA>^S^E^ ^b) 
^ ^^1-^1 X-Al ^Efll- ^^^4. £ 3a ^ £ 3b<Hl 5i<H^1, ^ i^fl^Kdash)-^^^ SaI^ y^o] 1^]JL, ^ 
-a- i:fl4:|Al o.^ SAl^ 5}o| Ala 2<^H, ^?!-(solid)<d^^ iLAl^ 5Jol ^W^lc}-. S-S- ^3.ipeak) ^7]^ 

-^cfl^<?! ^*ll -i-<a^ ^5ll<a(scale)S aAli^51c|.. s. Safe LiNiO 2 LiCoO 2 ^ (lOD^lS-^^* J±<^ 

^JL 91 JL. S. 3bfe ■S-'^*! (104)31)3^^-1- .a^l^nl-. ^^^^l, ^sfl:^ £ SoflA^ 2S. K^]^ LiNi j ^ 

Co ^ 0 2 (x>0) ^ol ^^flsl-fe ^#*l-aL, HV-a eH-'-l-tt^s^^E.^ 1^ fi-Ai^c)-. 7j-^ 3)3^- ell-ojAj-^qsg 

4} A] 0)1 9 

a. ^AHi^ ^^o) sin^-^^^o] cfl^ - oj- ^igevcl-. LiNiO 2 :Co(NO 3)3 • 6H 2 0:N 

i(NO 3)2 • 6H 2 OiLiNO 3 ^] 1-H171- 1.0:0.016:0.016:0.046°! ^e^el* ^flS*l-7l ^«fl NiCNO 3)3 ■ 6H 2 O 
1.25g, Co(NO 3)2 • 6H 2 O 1.25g, LiNO 3 0.825g^ SWfe 25g^ ^^^4. ^7] #ele|fe 
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^Ajoi) 2<^]^^S^ ^o) <a^>-i:^l K^-Br LiNiO 2 S.^"^] LiNi Co ^ O 2 ^1" ^^^^^^i 

5!ol ^:as|^4. oV-g-l- -^S-Sj -Jd^!*!! 42^-/.^ xat^ 3i^*>fe ^^l-^^^ a^Eo] of^ 

^^Hl IQ 

-g- ^Ajoi]^ LiNiO 2 a^-^l^l S^S^-e-^'^l 5ll«»l^(fade)^S.» iL«^^31, C] u|-o>7l- aV^S 

^^s\- ^^ne]^o] LiNiO 2 S'aofl LiNi ^.^ Co ^ O 2 ^1-71 7l)All-^s.Ai a>^^ ^ ojcf^ :5J^ 

LiNiO 2 :Co:LiOH • H 2 0^1 ^»]7} 1.0:0.05:0.05^ #e1e1» ^3i^y] ^«fl #, ^^S^S(62.5%^ a^JE^o. 
^% 7Hfe Co 2 O 3 xH 2 O) 1.21g, LiOH • H 2 O 0.537g4 25g# ^^^4. ^^^-^ -gAj 

2S\- ^o] X-^ ^ 27flAl ^. ^ cflcf^^l LiNiO 2 LiCoO 2 '3^'^) ^^fl^l-fe ^o] 

sj^icf. >S-7l ^-a^ ^'^Hl 4oflAi -gx^^ ^71^^ ^^Hl^l l-^S-^i ^^Sl^cJ.. 4.25 -i-HSF 3.0 -i- 

e A>o]oilA-l ^^Sl31 ^ 200mAh/g''fl ^7l-8-^# 5J-fe Aj.71 aI^o)] o;i<>1a^, jqiolc^:^^ S^sl^l SJ^^ e] 

AV^u|5ts| 7flAii-^ai x-|-E}-iHfe ;H13 ^Efli- iiQl^ci.. 

■g- -^AHl^ e1#olAV^q^fil s^oJIa^sI ^•f-i:>l^^ €^;»flofl ^7V^cffe ^-i: iLo^^c}-. LiNiO 

2 :A1(N0 3)3 • 9H 2 0:LiNO 3 s| -1-H171- 1.0:0.02:0.02°! ^eje;* ;Hl3:*f7l aKNO 3)3 • 9H 2 O 1.87 
5g. UNO 3 0.3445g# 3.W^ ^-8-«J|^ ^IS.1 25g^ ^^M^l-. ^^"71 ^Ajo,] 2o\]^^s\■ ^o) ^^e^s^o^^j, 

^21-1-^ ^71 ^^HlAi ^^Sl5lnl-. 3.0-4.25 l-EAl-oloflAi A>oi^s>fe ^oj. iQOmAh/gSl 7]-^^^^ 

j^^o] ^pgHjojc).. ^£|i4_ jfliojc s^sl^l e1-§-olA!:^M^£L4 c-1 vi-M. 

12 

■g- ^Ajoil^ S^MS-l ^£71- 'ij^^S-^S] ^^loHAi^cf SL^s\- $3r-er a^#oflA-1 c-l fetq-fe iL<:»1^c1-. a^^ 2^1 
iL^oilA-1^ q^i!)- Auger ^:x^5)ojcf. Auger Auger °l-<^l3.S.5.^.M.(microprobe) 

•1- ^A>5).^ Perkin-Elmer Model PHI-600 ™ ^ A]..g-*>Q^ ^^5)5^^1-. l/um^l i^(spot)a.7loil ^^jg lOkV ^ 
^cl-i^ol oj ^^cHl A>^s|Sic)-. ihsHE-i^^ lxl^ml'S^ ^^-^l^ 2fl^El(raster)€ 3kVS] o>e.^(Ar + ) A]-^ 
*><^ ^^^514. ^71 *)-o)lA-l 5^= 27nin/minute7]- 5]^^ sl-«4. 

5. 5fe Auger depth profile'H) S^Sfl ^^^^ a)^ 2^1 ^ 71) <axl-^l ^d^^lEl^ ^^olj cfl*!: S^eo^ u|. 

Ej-*^ 7^014. Al5L 2^1 M-'^:^^! "a^l-l-Sr -n"'*'!-^ M^^V profiled M-^'dlcl-. S^Sfe 100%'=14. 

2^A1 ^SIE]^ AiiTj-o. jj^o.^.^Ei 6^ 54nin4 3i<=>Hl «fl^^c|-. X'^'HlAi s^esj. q^tsl o]^^ ^ 55:4 

5014. ^^1-^^ c4 ^"a^ ^^1<?1 ^ 2.7nm4 fi'^o.^-^ejc^ O.l^s) a]^)o11a-1, s^e<2). u| 

5tsl aj:^ e^: 50:50014. 5.4nin4 54nin£l ^o] AfoHlA^, s^Esij. ^ 22:78^ h)S A^Ai*! ^4i?b4. 

^cHiAiiL4 a-gollA^ ^4. ^ei£.s S^Hfe aL^«^lA-1 ^5L€4. 

■s- ^^71-^t!- 2i# ^7i5}-s}- ^^i^HjAi Ai-g-s]^ -a^p^^ "y^^^flssi ^fl^'S-'S^ ^i^^4. ^^^1 <a^Kpa 

rticle)^ «?lEj^£flol^<y:=-o.^>«1 71^*1-^ ^o]^^ AV^^ so^fi). ^7] solizf e]#oi^ 

S. ^A^^i:!-. >^7l :^d^n]^ ^:£A^# 7HJ1, ^7l «?f^;^ll^oil ^i^J^S] ^7]^^^ a^^^ ^7] ^8fl ^ 
71 soil- <i>^^S^Ai 7)^ al-8-i: 1L>4. 

ol^. -gr ^^^-i- 4^2^^ ^^HHl ^Is^H ^^11*M1 ^ £A)5).ca^la>^ .g. ^v^o. ;Hmsife ofq 

2^ ^<=>M^^ ^^^] ^1^^ 7V^ x>7> ^^^<^J. -S^ vfl'^'^i <^1» ^^*|-^ ^ol4 7l|^*>fe ^o] 7l-:^5|-r:)-. 

(57) ■-;^-r' ■'i 'il-r'-l 

^T^"^ 1. 

^^i7>^4 all- ?i7l^«l- ^^Hl oj-g-S]^ <a^l-^^l °<^^^flS.«^l Si^Ai, Z|4o| oJ^|.s.o), 

e1-i-<>lAV5}-M^ a-fe LiNi i-Y Co Y O 2 ('^^]^^ 0<y<0.9 <^14)^ ^3:^* ^fe ell-M^'^l Ws^.^ £^ o|s. 
^1 ^^l-^l "a^l"!-^ T^^^Slfe ?1 El ^eflojA^ (intercalation) «8=^o.S.Ai ^^-8-sl-fe 2l l-tlr^^l el € 
^ol(core): ^ 

>a-7l zY^u] ^^Hl s^EltH. ^i^V ^7) ^^0)4 ^isfl^oii ^^^s\sx% ^ ^7] ^o^^cf c-j oV 

^j*V7ll slfe elf- <*1^ ^i^l-i- iWfe ^^^S "S^^S. 
2. 

>^fll%<Hl Xlol^i. -^7] e|# o]^ £ll-<i5j-*1el^ Sfe s]^^m]^^<^ ^^<i^#<^l 

o^. ^7l 2l# ^S-Sll-fe sc- afe ^ "ar^ol^-g. S.^ :5J^ -^^.^^ *|-^ 

3. 
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^n-^M Si^l^i. 1^71 Ell- ^i^^lfe el-i-oiA>^s^E(LiCoO 2 ), el#5i^^E^V5^q5i(LiCo v Ni , v 0 o ) 
el-tolA>^o^=ol^(UA10 2 ). 2l#ol<+^S^^(LiCoO g ), e^^-yr^^l^WMmiAl , Ni ,.x O , ) ^^^^ '='1 

^^U^^l Si^l'^'i, ^7] Blf - o)^ ^S^lfe ^ 0.5 ~ SOOOnmS] ljco ^ Ni , ^ O , C^^Jxi y7> Q 9£L4 

^ 5. 

^fll*c^<Hl Sa^l^l -^-71 ell- o]^ ^£^1^ 9} 1 -sOOnmSl ^^^l* 7}^]^ uCo ^ Ni ^.^ O 2 C^^Ia-I y7} Q 9^t\. 
2^ «fl y+O.lilcf 3.JL, ^7] 3.o]7} elf-ojAVs^ul^ol 7§o. Q.IM.^ Hcf)^ ^'S^^ *>fe 

^ 6. 

^^i7V^^V s)# ^7)S}-S|- ^^lofl oj^sl^ 9}^i^s\jL 'a^l-^<y <?,t^;^lls.a| ;«fl^'3-'^ z^z^s] oj;^]-^ oig^^ 

7}^]jL ^7] mo]m °d^^^^]-7]^ 2)-g-# ell- c]^ 5L^s|-fe "3=^^^^ ^12:'9-^<^'sI'H4'. 

LiNiO 2 ^ LiNi i_y Co y O 2 ('=^71/.^ y7f OiLCl- 34)^ ^•f-O.^-^E) 3_o] ;t|)jg^e. ^ 

^oni-f .^71 3.0] 7fls.l- ^Wfe "S^l: ^ -«r>a^= ^ r>- t 

^l6«J-oll Sl-H^i, -^7) «}-§-l-^ 300- 1000t;3l ^£o||A^ 7)-<i£;fe ^^^^ ;Ml2:«<j-'a 
^T*^^ 8. 

^116«J-<H1 -^71 ulr-g-l-^ 600-900t:s1 7}*^^^ ^^^^ "S^^llS^l ;»1l2i«J-^. 
9. 

10. 

7}^]JL ^7] MO]^ 'Jl'g^A)?)^ 2|-g-i- elf. o]^ ^£^11- 'S^^^'flSSl ;'fl^«J-ao1|'oJolAi 

LiNiO 2 ^ LiNi i-y Co y O 2 ('^ 71^-1 y7> ^elJl o]s.£) ^^^-^ ^l^ol^ =lM-o_^^b\ A^Si 

S^EAVs^^ 5j 5LMfe Jil-o.^^El >5de|^ ^^S] #elEls >5i-7l so^^ ^Tfl; zie| 

jl 

7l ScHl- 7>^S>fe (g^TJl* iE^s|-fe 5i* ^^^^ Bl-fe -S^^P^Il^Al ;^12:HJ-^ 

^T^^ 11. 

^llO^^l Si'H'H. 'Sh7l iao^fe 300~ lOOOIC^l 7|-'gS)fe ^^^S. "S^^^flS.^ 

^T^th 12. 

^fllO^J^ofl Slol^l. ^71 3.^^ 3.0]^ ^ 600-900t:fi) 7]-«is)fe 5}^ ^^^^ '?)^^;t|)sal ;Ml3:«o'-'a 

^T^^ 13. 

^T^^ 14. 

^16«J-S| ;*1l3iMj-'ao|J uj-el- ^13:^ ^^7|.^^ ej^g. ^7)5}.«}- :ji^)ojl oj^s)^ 'S^^^fl^. 
^T*''^ 15. 

^fl l^M Si<H^i. ^J-71 ell- ol^ LiCo ^ Ni O 2 («^7lAi x>0 ^ x>yol4)o] o.^ ef^ 
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